
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
31

4 
67

9
A

1
*EP001314679A1*
(11) EP 1 314 679 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(43) Date of publication:
28.05.2003 Bulletin 2003/22

(21) Application number: 00948318.1

(22) Date of filing: 28.07.2000

(51) Int Cl.7: B66B 5/02

(86) International application number:
PCT/JP00/05109

(87) International publication number:
WO 02/010049 (07.02.2002 Gazette 2002/06)

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE

(71) Applicant: MITSUBISHI DENKI KABUSHIKI
KAISHA
Tokyo 100-8310 (JP)

(72) Inventor: HONDA, Takenobu,
c/o Mitsubishi Denki K. K.
Chiyoda-ku, Tokyo 100-8310 (JP)

(74) Representative: HOFFMANN - EITLE
Patent- und Rechtsanwälte
Arabellastrasse 4
81925 München (DE)

(54) ELEVATOR DEVICE AND METHOD OF CONTROLLING THE DEVICE

(57) In an elevator apparatus, a main rope com-
posed of a synthetic fiber rope is used, and at least one
fire detector is disposed at least at one of an area in a
hoistway between the main rope and an elevator hall,
and the elevator hall. When a fire detecting signal is out-
put from the fire detector to a controlling apparatus, an
emergency operation is performed by the controlling ap-
paratus. A car is moved to a hall floor where passengers
can find shelter, and then the car is moved to an upper
portion in the hoistway during the emergency operation.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator
apparatus and a method for controlling same, wherein
a fire can be more surely detected.

BACKGROUND ART

[0002] Conventionally, a plurality of fire detectors
such as smoke detectors are provided in a building in
which an elevator apparatus is installed. When a fire is
detected by the fire detectors, a signal is sent to a control
room, and the operating mode of the elevator apparatus
is switched over to an emergency operation mode by an
operator in the control room. Generally, in the emergen-
cy operation mode, a car is moved to a previously des-
ignated evacuation floor.
[0003] Thus, in the conventional elevator apparatus,
a fire is detected by fire detectors in the building side,
but not normally detected at the elevator apparatus side.
In this respect, it is desirable for a fire to be individually
detected at the elevator apparatus side to further im-
prove safety.

DISCLOSURE OF THE INVENTION

[0004] The present invention is made to solve the
problem(s) mentioned above, and an object of the
present invention is to provide an elevator apparatus
and a method for controlling same, wherein the occur-
rence of a fire can be more surely detected thereby fur-
ther improving safety.
[0005] To this end, according to one aspect of the
present invention, there is provided an elevator appara-
tus comprising: a hoistway; a car which moves up and
down in the hoistway; a main rope for suspending the
car in the hoistway; a driving machine for moving the car
up and down by the main rope; and a controlling appa-
ratus for controlling the driving machine; wherein the
main rope is composed of a synthetic fiber rope; at least
one fire detector is disposed at least at one of an area
in the hoistway between the main rope and an elevator
hall, and the elevator hall; and the controlling apparatus
performs an emergency operation when a fire detecting
signal from the fire detector is received.
[0006] According to another aspect of the present in-
vention, there is provided an elevator apparatus com-
prising: a hoistway; a car which moves up and down in
the hoistway; a main rope for suspending the car in the
hoistway; a driving machine for moving the car up and
down by the main rope; and a controlling apparatus for
controlling the driving machine; wherein the elevator ap-
paratus further comprises a fire detector including a con-
ductive member disposed within the main rope and a
detector body connected with the conductive member
for detecting a temperature according to a change of

electrical characteristics of the conductive member; the
main rope is composed of a synthetic fiber rope, and the
controlling apparatus performs an emergency operation
when a fire detecting signal from the fire detector is re-
ceived.
[0007] According to a still further aspect of the present
invention, there is provided a method for controlling an
elevator apparatus which comprises a hoistway, a car
which moves up and down in the hoistway, a main rope
for suspending the car in the hoistway, a driving machine
for moving the car up and down by the main rope, and
a controlling apparatus for controlling the driving ma-
chine: wherein a presence/absence of a fire is moni-
tored at least at one of an area in the hoistway between
the main rope and an elevator hall, and the elevator hall,
and an emergency operation is automatically performed
by the controlling apparatus when the fire is detected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a structural view showing an elevator ap-
paratus according to a first embodiment of the
present invention;
Fig. 2 is a cross-sectional view taken along the line
II-II in Fig. 1;
Fig. 3 is a perspective view showing a construction
of the main rope in Fig. 1;
Fig. 4 is a structural view showing a fire detector
according to a second embodiment of the present
invention;
Fig. 5 is a structural view showing a fire detector
according to a third embodiment of the present in-
vention;
Fig. 6 is a structural view showing a fire detector
according to a fourth embodiment of the present in-
vention; and
Fig. 7 is a structural view showing an elevator ap-
paratus according to a fifth embodiment of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0009] Preferred embodiments of the present inven-
tion will be described below with reference to the accom-
panying drawings. First Embodiment
[0010] Fig. 1 is a structural view showing an elevator
apparatus according to a first embodiment of the
present invention, and Fig. 2 is a cross-sectional view
taken along the line II-II in Fig. 1. In the figures, a driving
machine (hoisting machine) 2 having a driving sheave
2a is installed at an upper portion of a hoistway 1. A main
rope 4 made of synthetic fiber rope is wound around the
driving sheave 2a and a deflector sheave 3.
[0011] A car 5 is suspended at one end of the main
rope 4. A counterweight 6 is suspended at the other end
of the main rope 4. Car doors 7 are provided at the front
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of the car 5. Landing doors 9 are provided at every ele-
vator hall 8. A car buffer 10 for receiving the car 5 and
a counterweight buffer 11 for receiving the counter-
weight 6 are installed at a bottom portion (pit) 1a of the
hoistway 1.
[0012] A plurality of fire detectors 12 for detecting oc-
currence of a fire are disposed at an area in the hoistway
1 between the main rope 4 and the elevator halls 8.
These fire detectors 12 are installed on hoistway walls
1b opposing both sides of the car 5 at every floor to in-
dividually detect a fire at every elevator hall 8. Further,
a thermal sensing device which detects a fire when a
previously set ambient temperature is reached and a
smoke detector which detects smoke generated by the
fire are used as the fire detector 12.
[0013] In the case of using thermal sensing devices
as fire detectors 12, the temperature is set, for example,
at or higher than 50°C by allowing for 40°C that is an
irregular temperature higher than a normal temperature
in the hoistway 1. However, since there is a fear that the
main rope 4 made of synthetic fiber rope is broken, for
example, at 400°C to 500°C, there is necessity to set
the set temperature lower than the breaking tempera-
ture of the main rope 4.
[0014] All the fire detectors 12 are connected to a con-
trolling apparatus 13 which controls the driving machine
2. The controlling apparatus 13 performs an emergency
operation by receiving a fire detecting signal from at
least one of the fire detectors 12.
[0015] Fig. 3 is a perspective view showing a con-
struction of the main rope 4 in Fig. 1. In the figure, an
inner strand layer 24 having a plurality of inner strands
22 and filling strands 23 disposed in gaps between the
inner strands 22 is disposed around a core rope 21.
Each inner strand 22 is composed of a plurality of aramid
fibers and an impregnating agent such as polyurethane
or the like. The filling strands 23 are composed of, for
example, polyamide.
[0016] An outer strand layer 26 having a plurality of
outer strands 25 is disposed around the outer periphery
of the inner strand layer 24. Each outer strand 25 is com-
posed of a plurality of aramid fibers and an impregnating
agent such as polyurethane or the like just as in the inner
strands 22.
[0017] A friction reducing covering layer 27 for pre-
venting the strands 22 and 25 from abrasion resulting
from friction between strands 22 and 25 at sheaves such
as the driving sheave 2a or the like is disposed between
the inner strand layer 24 and the outer strand layer 26.
Further, a protective covering layer 28 is disposed
around the outer periphery of the outer strand layer 26.
This synthetic fiber rope has the characteristic of break-
ing at lower temperatures, for example, 400°C to 500°C,
than steel rope.
[0018] The car 5 and the counterweight 6 are sus-
pended in the hoistway 1 by a plurality of main ropes 4
each of which has the above described construction.
Further, in the main ropes 4, load is transmitted only by

the strands 22 and 25.
[0019] In the elevator apparatus constructed as de-
scribed above, when a fire occurs at the building side
and it is detected by at least one of the fire detectors 12,
the fire detecting signal is output from the fire detector
12 to the controlling apparatus 13. When the fire detect-
ing signal is input to the controlling apparatus 13, an op-
erating mode is automatically switched over from a nor-
mal mode to an emergency operation mode.
[0020] In the emergency operation, the car 5 is moved
to a previously designated landing floor (evacuation
floor) and passengers in the car 5 get off the car 5. At
this time, if a fire is individually monitored at every ele-
vator hall 8, it is also possible for the car 5 to be moved
to other landing floors while avoiding landing floors
where a fire is detected.
[0021] After the passengers evacuate from the car 5,
the car 5 is moved to the upper portion in the hoistway
1, where there is, for example, an uppermost floor or a
further upper portion. At this time, the counterweight 6
is moved to the lower portion in the hoistway 1.
[0022] In such an elevator apparatus, since the fire
detectors 12 are disposed at the area in the hoistway 1
between the main rope 4 and the elevator halls 8 and
emergency operation is automatically performed by the
controlling apparatus 13 when a fire is detected, the oc-
currence of a fire can be more surely detected thereby
further improving safety. Also, since the fire detectors
12 are disposed at the elevator hall 8 side in relation to
the main rope 4, emergency operations can be more
surely performed before the main rope 4 is broken by a
fire.
[0023] In the unlikely event that a fire spreads in the
hoistway 1 and the main rope 4 is broken after the emer-
gency operation, since the counterweight 6 is located at
the lower portion in the hoistway 1, the falling distance
of the counterweight 6 is shortened, and impact by the
falling counterweight is sufficiently buffered by the coun-
terweight buffer 11. On the other hand, although the car
5 is located at the upper portion in the hoistway 1, it is
prevented from falling by a safety device (not shown).
[0024] It should be noted that, while, in the first em-
bodiment, fires are individually monitored at every ele-
vator hall 8, it is also possible to dispose the fire detec-
tors 12 so as to detect a fire at each of a plurality of
detection blocks each of which includes a plurality of el-
evator halls 8. Because of this, in a case where there is
a large number of elevator halls 8, such as in a high-rise
building or the like, the number of fire detectors 12 can
be reduced.

Second Embodiment

[0025] Next, Fig. 4 is a structural view showing a fire
detector according to a second embodiment of the
present invention. In the figure, a thermal sensing de-
vice 31 as a fire detector has a conductive member 32
and a detector body 33 connected with the conductive

3 4



EP 1 314 679 A1

4

5

10

15

20

25

30

35

40

45

50

55

member 32 for detecting temperature according to
changes in electrical characteristics that is, for example,
the electric resistance value of the conductive member
32. The conductive member 32 is disposed continuously
in the hoistway 1 from an uppermost landing floor to a
lowermost landing floor. The detector body 33 is dis-
posed at the bottom portion 1a of the hoistway 1, and
connected to the controlling apparatus 13 described in
the first embodiment. For example, steel wire, carbon
wire or the like is used as the conductive member 32.
The other constructions are the same as in the first em-
bodiment.
[0026] In such a thermal sensing device 31, when the
temperature in the hoistway 1 is increased by a fire, the
electric characteristics of the conductive member 32 are
changed. This change is monitored by the detector body
33, and when a previously set temperature (for example,
50°C) has been reached, the detector body 33 outputs
a fire detecting signal and the emergency operation is
performed by the controlling apparatus 13 (Fig. 1). The
contents of the emergency operation are the same as
in the first embodiment.
[0027] Thus, the occurrence of a fire can be more
surely detected by the thermal sensing device 31 using
changes in the electric characteristics of the conductive
member 32, thereby further improving safety. Also,
changes in temperature of the whole hoistway 1 can be
monitored by this simple construction.
[0028] It should be noted that, while, in the second
embodiment, one conductive member 32 is disposed in
the whole of the hoistway 1, it is also possible to divide
the hoistway 1 into a plurality of blocks and dispose a
conductive member 32 at every block such as in the
case of, for example, a high-rise building.

Third Embodiment

[0029] Next, Fig. 5 is a structural view showing a fire
detector according to a third embodiment of the present
invention. In the figure, a thermal sensing device 35 as
a fire detector has a detecting element 36, a detector
body 37 for detecting a temperature according to expan-
sion and contraction of the detecting element 36, and a
weight 38 suspended at the lower end portion of the de-
tecting element 36. The weight 38 is provided with an
operating portion 38a. The detector body 37 is provided
with a switch 37a to be operated by the operating portion
38a.
[0030] The detecting element 36 is disposed continu-
ously in the hoistway 1 from an uppermost landing floor
to a lowermost landing floor. The detector body 37 is
installed at the bottom portion 1a of the hoistway 1. The
detecting element 36 is composed of, for example, a
metal wire or a resin wire. The other constructions are
the same as in the first embodiment.
[0031] In such a thermal sensing device 35, when the
temperature in the hoistway 1 is increased by a fire, the
detecting element 36 expands and the weight 38 is low-

ered. When a previously set temperature (for example,
50°C) has been reached, the switch 37a is operated by
the operating portion 38a, a fire detecting signal is out-
put from the detector body 37, and the emergency op-
eration is performed by the controlling apparatus 13
(Fig. 1). The contents of the emergency operation are
the same as in the first embodiment.
[0032] Thus, the occurrence of a fire can be more
surely detected by the thermal sensing device 35 using
the thermal expansion of the detecting element 36,
thereby further improving safety. Also, changes in the
temperature of the whole hoistway 1 can be monitored
by this simple construction.
[0033] It should be noted that, while, in the third em-
bodiment, one detecting element 36 is disposed in the
whole of the hoistway 1, it is also possible to divide the
hoistway 1 into a plurality of blocks, and dispose the de-
tecting element 36 at every block and the weight 38 and
the detector body 37 are disposed for each of the de-
tecting elements 36 such as in the case, for example, a
high-rise building.
[0034] Further, while the thermal sensing device 35 is
shown detecting the thermal expansion of the detecting
element 36 in the third embodiment, it is also possible
that a detecting element which fuses when a tempera-
ture previously set has been reached is used, and a de-
tector body mechanically or electrically detects the fu-
sion of the detecting element to output a fire detecting
signal. Fourth Embodiment
[0035] Next, Fig. 6 is a structural view showing a fire
detector according to a fourth embodiment of the
present invention. In the figure, a jamb 41 is fixed to both
side portions and an upper portion of a hall entrance 8a
of the elevator hall 8 of every floor. Hall buttons 42 and
a hall indicator 43 are provided on the jamb 41. A fire
detector 44 which is constituted by a smoke detector or
a thermal sensing device is installed at the upper portion
of the jamb 41. The other constructions are the same as
in the first embodiment.
[0036] Thus, the occurrence of a fire can be more
surely detected even if the fire detector 44 is disposed
at the elevator hall 8, thereby further improving safety.
Also, there is no necessity to add any new processing
to the building side because the fire detector 44 is dis-
posed at the jamb 41 which is a component of the ele-
vator apparatus side. Further, since the fire detector 44
is disposed at the upper portion of the jamb 41, a fire
can be detected at an earlier stage.

Fifth Embodiment

[0037] Next, Fig. 7 is a structural view showing an el-
evator apparatus according to a fifth embodiment of the
present invention. In the figure, a fire detector 51 in-
cludes a conductive member 52 disposed within the
main rope 4 and a detector body 53 connected with the
conductive member 52 for detecting a temperature ac-
cording to a change of electrical characteristics such as,
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for example, electric resistance of the conductive mem-
ber 52.
[0038] In such a fire detector 51, when the tempera-
ture in the hoistway 1 is increased by a fire, the electric
characteristics of the conductive member 52 are
changed. This change is monitored by the detector body
53, and when a previously set temperature (for example,
50°C) has been reached, an emergency operation is
performed by the controlling apparatus 13 (Fig. 1). The
contents of the emergency operation are the same as
in the first embodiment.
[0039] Thus, the occurrence of a fire can be more
surely detected by the fire detector 51 in which the con-
ductive member 52 is disposed within the main rope 4,
thereby further improving safety.
[0040] It should be noted that the fire detector is not
limited to the above described types. Further, although
it is possible to use only one type of the above described
fire detectors, a plurality of the fire detector types may
also be used in combination. Furthermore, the fire de-
tector may be disposed at the area between the main
rope 4 and the elevator hall 8 in the hoistway 1 and/or
the elevator hall 8.

Claims

1. An elevator apparatus comprising:

a hoistway;
a car which moves up and down in said hoist-
way;
a main rope for suspending said car in said
hoistway;
a driving machine for moving said car up and
down by said main rope; and
a controlling apparatus for controlling said driv-
ing machine;
wherein said main rope is composed of a syn-
thetic fiber rope;
at least one fire detector is disposed at least at
one of an area in said hoistway between said
main rope and an elevator hall, and said eleva-
tor hall; and
said controlling apparatus performs an emer-
gency operation when a fire detecting signal
from said fire detector is received.

2. An elevator apparatus according to claim 1, wherein
said fire detector is a smoke detector.

3. An elevator apparatus according to claim 1, wherein
said fire detector is a thermal sensing device.

4. An elevator apparatus according to claim 3, wherein
said thermal sensing device has a conductive mem-
ber and a detector body connected with said con-
ductive member for detecting a temperature ac-

cording to a change of electrical characteristics of
said conductive member.

5. An elevator apparatus according to claim 4, wherein
said conductive member is disposed continuously
in said hoistway from an uppermost landing floor to
a lowermost landing floor.

6. An elevator apparatus according to claim 3, wherein
said thermal sensing device has a detecting ele-
ment and a detector body for detecting a tempera-
ture according to expansion and contraction of said
detecting element.

7. An elevator apparatus according to claim 6, wherein
said detecting element is disposed continuously in
said hoistway from an uppermost landing floor to a
lowermost landing floor.

8. An elevator apparatus according to claim 1, wherein
said fire detector has a detecting element which fus-
es at a lower temperature than a temperature where
said main rope breaks, and a detector body for de-
tecting the fusing of said detecting element.

9. An elevator apparatus according to claim 1, wherein
said fire detector is disposed to detect a fire individ-
ually at each elevator hall.

10. An elevator apparatus according to claim 1, wherein
said fire detector is disposed to detect a fire individ-
ually at each of a plurality of detecting blocks, each
of which includes a plurality of said elevator halls.

11. An elevator apparatus according to claim 1, wherein
a jamb is provided at said elevator hall, and said fire
detector is disposed at an upper portion of said
jamb.

12. An elevator apparatus comprising:

a hoistway;
a car which moves up and down in said hoist-
way;
a main rope for suspending said car in said
hoistway;
a driving machine for moving said car up and
down by said main rope; and
a controlling apparatus for controlling said driv-
ing machine;
wherein said elevator apparatus further com-
prises a fire detector including a conductive
member disposed within said main rope and a
detector body connected with said conductive
member for detecting a temperature according
to a change of electrical characteristics of said
conductive member;
said main rope is composed of a synthetic fiber
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rope, and said controlling apparatus performs
an emergency operation when a fire detecting
signal from said fire detector is received.

13. A method for controlling an elevator apparatus
which comprises a hoistway, a car which moves up
and down in said hoistway, a main rope for suspend-
ing said car in said hoistway, a driving machine for
moving said car up and down by said main rope,
and a controlling apparatus for controlling said driv-
ing machine:

wherein a presence/absence of a fire is moni-
tored at least at one of an area in said hoistway
between said main rope and an elevator hall,
and said elevator hall, and an emergency op-
eration is automatically performed by said con-
trolling apparatus when the fire is detected.

14. A method for controlling an elevator apparatus, ac-
cording to claim 13, wherein said car is moved to a
specific hall floor previously designated during said
emergency operation.

15. A method for controlling an elevator apparatus, ac-
cording to claim 13, wherein a fire is monitored in-
dividually at each elevator hall, and said car is
moved to a hall floor while averting hall floors where
a fire has been detected during said emergency op-
eration.

16. A method for controlling an elevator apparatus, ac-
cording to claim 13, wherein said elevator appara-
tus is further equipped with a counterweight sus-
pended by said main rope, an emergency stop de-
vice is provided on said car, and said car is moved
to a hall floor where passengers can fined shelter,
and then said car is moved to an upper portion in
said hoistway during said emergency operation.
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